Testis ecdysiotropic peptides in Rhodnius prolixus: biological activity and distribution in the nervous system and testis.
In Rhodnius prolixus, testes from both pharate adult and adult males are shown to produce and release ecdysteroids in vitro. Proteinaceous brain extracts from these stages caused stimulation of ecdysteroid production by testes of unfed adults. Therefore, the brain of Rhodnius contains peptides with testis ecdysiotropic activity. The Lymantria testis ecdysiotropin (LTE) also stimulated the in vitro production of ecdysteroids by unfed adult testis but had no stimulatory effect on prothoracic glands. Western blot analysis of brain peptides using anti-LTE revealed the presence of several medium to small size immunoreactive peptides. Two of these peptides with sizes of 16.8 and 11.0 kDa were present only during pharate adult development and the adult stage. Immunohistochemical analysis using confocal laser scanning microscopy revealed abundant LTE-immunoreactive material in cytoplasmic granules of specific neurosecretory cells in the brain and suboesophageal ganglion and the epithelium of the testis sheath. Clusters of two cytologically distinct cell types were seen within the medial neurosecretory cells (MNC) and also a pair of neurons in the posterior protocerebrum. Feeding in both larvae and adult males resulted in massive release of LTE-immunoreactive material from the MNC cells, suggesting a role of LTE-related peptides in both larval-adult development and in male reproductive development. Release from the MNC cells of LTE-immunoreactive material exhibited a clear daily cycling during larval-adult development, which was synchronous with the rhythms of release of prothoracicotropic hormone and bombyxin reported previously. The testis sheath exhibited intense immunofluorescence in pharate adults and unfed adults, which disappeared following a blood meal. It is concluded that LTE-related peptides are developmentally regulated in several locations and may act as ecdysiotropins in Rhodnius. Those in the MNC cells are very probably classical hormones, i.e. are transported to their target sites via the insect haemolymph.